temperature, stock solutions of iron(III) perchlorate nonahydrate (0.45 mmol), tris(2-pyridylmethyl)amine (0.45 mmol) and base (0.90 mmol) were injected, marking the start of the reaction. Samples were withdrawn during the reaction and reactions were run for 6 h. The withdrawn samples (1 mL) were diluted in 5 mL of 1 M HCl to dissociate the iron complexes and extracted 3 times with 5 mL diethyl ether. The combined organic layers were dried (MgSO 4 ), filtered and concentrated in vacuo. The residue was dissolved in DMSO-d6 and the products quantified as described below. Samples for UV-Vis spectroscopy (0.5 mL) were withdrawn, diluted in 9.5 mL of methanol and immediately measured.
Identification of Reaction Products.
1 H total correlation spectroscopy spectra with applied z-filter (zTOCSY) of selected samples were obtained (see figure S7 for a representative example). As zTOCSY gives cross-peaks for all 1 H peaks within the same spin system, this enabled grouping of peaks corresponding to a single muconate isomer and was used to identify the minor products. Scheme S1 All products observed in the catalytic dioxygenation of catechol using an iron(III) tris(2-pyridylmethyl)amine catalyst.
Product Quantification.
Recorded 1 H NMR spectra were processed using MestreNova 7.1.2. Phase and baseline corrections were applied and characteristic muconic acid peaks were integrated and the integrals normalised to the 1-dodecanol triplet at 0.85 ppm. The response factor of catechol to 1-dodecanol was experimentally determined to be 0.979, whereas the response factor for muconic acid was determined to be 0.968. The latter value was used for all muconate isomers. The overlapping peaks of 4a and 4b at 8.25 ppm were deconvoluted using MestraNova's GSD algorithm. The strongly overlapping peaks at 5.98 and 7.72 ppm could not be deconvoluted in this manner. To determine the contribution of 3a to the 5.98 ppm peak, the known integral of 4a was subtracted. To determine the contribution of 3b to the 7.72 ppm peak, the known integrals of 3a and 3c were subtracted.
Stoichiometric Experiment. Iron(III) perchlorate nonahydrate (496 mg, 0.96 mmol), tris(2-pyridylmethyl)amine (297 mg, 1.02 mmol), piperidine (173 mg, 2.02 mmol) and catechol (110 mg, 1.00 mmol) were dissolved in 30 mL of methanol. The intensely purple solution was exposed to an atmosphere of pure oxygen and allowed to stir gently for 16 h at room temperature. The formed precipitate was removed by filtration and washed with a small amount of methanol to obtain 194 mg of a brown microcrystalline solid. UV-Vis-NIR, NMR and ATR-IR spectra are shown in figures S4-S6. Hydrogenation/Transesterification of Isolated Product Mixture. A glass reactor with reflux condenser was charged with 100 mL methanol and 1.15 g (10.4 mmol) catechol and heated to 50 °C while bubbling air through the reaction mixture through a glass frit at 170 mL/min. Upon reaching reaction temperature, stock solutions of iron(III) perchlorate nonahydrate (0.14 mmol), tris(2-pyridylmethyl)amine (0.16 mmol) and piperidine (0.34 mmol) were added. After 24 hours, the reaction mixture was concentrated in vacuo and the resulting dark oil partitioned over 100 mL 1M HCl and 75 mL diethyl ether. The organic layer was separated and the aqueous layer extracted twice with diethyl ether (75 mL). The combined organic layers were dried over MgSO 4 , filtered and concentrated in vacuo to obtain 1.53 g of dark yellow oil, which solidified upon standing. The solid was dissolved in 50 mL of methanol and 5% wt Pd/C (55 mg) and p-toluenesulfonic acid monohydrate (195 mg, 1.03 mmol) were added. The mixture was heated to 50 °C under stirring and exposed to a H 2 atmosphere for 24 h. Afterwards, Pd/C was removed by centrifugation and filtration over a 0.4 µm PTFE filter. Pd/C was again extracted with 50 mL of methanol, centrifuged and filtered, after which the combined methanol solutions were concentrated in vacuo. The resulting oil was dissolved in 100 mL diethyl ether, which was subsequently washed with 100 mL saturated aqueous NaHCO 3 , 100 mL 0.1 M NaOH solution and brine. 
Hydrogenation/Transesterification of Crude Reaction Mixture.
A glass reactor with reflux condenser was charged with 100 mL methanol and 1.02 g (9.23 mmol) catechol and heated to 50 °C while bubbling air through the reaction mixture through a glass frit at 170 mL/min. Upon reaching reaction temperature, stock solutions of iron(III) perchlorate nonahydrate (0.17 mmol), tris(2-pyridylmethyl)amine (0.20 mmol) and piperidine (0.36 mmol) were added. After 24 hours, the reaction mixture was transferred to a Schlenk flask and 5% wt Pd/C (50 mg) and p-toluenesulfonic acid monohydrate (180 mg, 0.95 mmol) were added. The mixture was heated to 50 °C under stirring and exposed to a H 2 atmosphere for 24 h. Afterwards, Pd/C was removed by centrifugation and filtration over a 0.4 µm PTFE filter. Pd/C was again extracted with 50 mL of methanol, centrifuged and filtered, after which the combined methanol solutions were concentrated in vacuo. The resulting oil was dissolved in 100 mL diethyl ether, which was subsequently washed with 100 mL 1M HCl, 100 mL saturated aqueous NaHCO 3 , 100 mL 0.1 M NaOH solution and brine. The ethereal layer was dried (MgSO 4 ), filtered and concentrated in vacuo to obtain dimethyl adipate (0.77 g, 4.42 mmol, 48%) as very pale yellow oil. Analysis was identical to the experiment described above. 
S2 Additional Catalysis Data

S3 UV-Vis-NIR Traces of Diluted Reaction Mixtures
Figure S1 UV-Vis-NIR spectra of the diluted (20x) catalytic dioxygenation reaction mixture in time, using 5 mol% Fe(ClO 4 ) 3 , 5 mol% tpa and 10 mol% piperidine. 10 However, we were unable to isolate this iron complex from the reaction mixture in order to determine its identity. 
